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Caso 1441 

A PIIOCKSS TOH AClTVA'niTG CELLULOSH .PUX.V WITTI SO 
km/OVL ANI^ OXYGISN IW 'OIE PimSElSfCtJ OF KITiaC ACID 
AMD 'niEN DELTaNfyyiNG BLEAGtttNG THE AC'ClV&TED 

CBL i.yr.oa E .py LP_ 

j ABgi'Hii CT OF THE DlSCLOSPRtj 

A prososB l& porovideil for ncUvnUtje cellciloso jjailp utJing 
.NO z^xid/or NL\ plus nxygojt gae in liic prcscAtse of tiUnc sicid, adcl<icl 
In an {ixnount wttliin Wic rango Jircmi abwit 0. 1 to aboul* 1- 0 ginole 
per of Tf^atap oceoniiimVLOR tiie ccLluloPie £» tp at a tempocrftbrd 
10 wltWii lilie rango U'Ofti abiwt 40 to Ttbmt i20"C for si tLine art aw 
w^tlvatLns lemperatiira af 40 to 80*C ul frain 15 to 18D mtoutes, 
at from 60 to %D'C aL" Ironi B to inlcmtefl^ ai\d at Msiier tmpera- 
tiireB oT ivottx 1. to 10 uumitBs, toUowlby waahing, imd rtfillgwUyinff 
tiloadiinslniintiXlciUae Tnediiini wt* or >fc-llh<iui CKygen gas aiid/or 
IS peroxide. 
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llavUiK regar*' t^' the £orep>in8! dtflt-lfisure, fte toUawliig is 
oltuxned M toe Inventive and p(».tol>tf*)u mt)wSl«nciil-6 hereof: 

1. A prOBeBS tor acUVBttnir clieinioal ccllulosft pulp smd thoji 
dloll«tilfe'Jnff Moaclii*>S tliB activate* imlp, iffhich comprises trKdiug 
aia celtolofiB yalp in an auUv^lng fltasj* With fUt^seu OKidsJ BeleoHsd 
iroffl tte gfottP cimsl a«ng flf ».itroire.ii dlojd^j, nitOTgon iwonwlde, 

i» the iJrBWDuo of Dltric ac^d ti&Ied in tm amoant yrtfhtn ttie rauue 

• fi'drt abput 0. 1 to Rbout 1 gnw)le ks "wirter- aecomT>tiB5rri»B thft 
»cnulo« pi!p a< a tmwpewhu'o Within *hi» a-anRU ti-om abwt 40 \o 

• aboafc ISO'-C , for to RcttvatlnE: Ume at a™ aBtlVRtltitf tenipactrfJiM oE 

• 10 lrO» 40 lo- 50'C fit fc-o" about 15 to *di* IBD lulnHtw, st m HctirAtiTiff 
teiiipevfatoie o£ Horn BOto DO'C of frcm about 5 to abtml 1?.0 niliKiti&Ei^ 
w,d at an pcttvatlnR teiriperfAire sibow OQ-C of fvom 1 to iit«>«t 10 
imnutes} wwSifne t^e^itod i«lp »id Bicn suVlccting tlie wrtiefl pilp 
to' at l&ist one ^ellfex^lfyli*- Ptnijo l» wi aqueous allodute medium. 
■ ■■ ■ 2. A praeoss accordtngto clsiLm 1 InwliUA Hxti umiranL of 
■ added' nitric acid IB withiii fSie range from aboiit D. 15 to about 0. 80 

3, A i»roo083 ws&XPfllag: to clalfli 1 la --i'Mch the amoaiit o£ . 
(iddcd nitrte acttS IB Artthlft tiie rnneo fi«m abciut 0. 85 to efttwit 0. 60 

ginole per kff °* "waier. 

4. A, pR»c«Sft ficcotdUig tn ekwm 3 ui whMi tli« tisnperatnrc 
IB viitllilp Bie range from about 50 to nboiit lOO'C. 
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{(. A s[>Tor.cBi; uw^urdLng ^^^^ ^ '^^ t»1iIcH the fempera^OTe 

A iiitJC^iSH ac&ordlng to idaixti 1 In -whicli tlie doUgmiying 
E»lti&fe itf fi£U"i't€Cl out in tllD p2^«5CllRe M OKyiJOn liwfl. 

i& carrieit oat In Jim abflerjce oi: ornrgea e^RI. 

i). A. priJcetiB ^CQcrdlnii' to cialjn 1 In v/liiiih the dRllgsiil^ylnfi: 
B\^&i ia carried out Uithe prefieinic of pw-nxi^e bloiiRlilfic Q^ent. 

. • 9, A procsos ««oai<Srne claim 1 in whidi the ntt^^tc aftW 
Lb addocl to the ceUutose Eni3.p prto to aOclitlDn oC nLtcogeii oxide, 

10. A proceBP accoi'dlue; to tlHkm I \n v^iloh tHo amwint • 
of rflTftgHii oxidochw?!0ir ejaculated as moiiottifer, ift witliin the 
wwgrs fveiiaa 0. 1 to ftlioofc 4 kaamoics poK lOO kg of Ugiiln la 
13ic ocUulorji! jnilpr 

11. A pjpocsf)!? Hccordin{5 to claHni 1 Ln viiicli flie amount trf 
o»fjfG7i waded \v the puJ-p in fiio ar-tlvRilnff eksige Ls wimbi tiie mie«" 
nx)ni about 0* 08 to about 5 hidIbb C\ por mDlft ot ISIO5. . 

12. A ppocDsp JiCcOrdinff to ciaLra ll In vAidi ihe svinouut of 
02(yge5i Lb within tlie rango from seibout 0. CS to al:^out 5 males per 
molo or NOa- 

IS- A process acuoitline: to clDlni 1 In which tlie activation 
5i4 carried out as a eontlnuotta activating stages, fuid ut Uii«t tiie mnior 
jKirt og tl^e osyu^i gfi«* tnlro'ducod Lp tt<Sd\Xl lu ft a^wie ayIU^ lu ^ie • . 
rotcntlon llJii^ Of the adrancing pvilp v.'lthLn the riing;c from al)oui 70 
5 to itf>oub 100% Of, the UAvd retention tLxiio in ttie acUvrO-iug: 3tftg«. 
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14. A BMStseaa accardinr, «« tlidin 1 in which Uio palp 
iswiHtfctency is wlthla the raniie from abwt J5 to about BD% ckrifls 

at least 60% of Uie flcLlVJiU'Jg 

15. A |irac«WB SKsCOwfinB tu claim 1 l&Valeto BiO i«)lBtes> 
content OJ flie pulp adrfed te the aclh-al.ng Stags, Uio te»ii)eraiiire 
Of saia 8l;£«e aivl tiie »i.30«»tK ol nllfis «-.Lcl, ixi.tr«p:s)i ow-des and 
oxytan gas K'J^lwl tt**"**" BdURtcd ihal iiftw \ialt U^o actlvattiiE 

5 time has yaasBcl tSie ooocaiUsdioi; of Kt:> p.taB 250, in tlw ?a£i liiaEe la 

IG. A prcioeBH wcording 1» clsur" J- wtiitJi the cel)uiof*$ 
puip 15 coolfcd to toelDXT 4&'C OariiiB: « o£ ^i^ acUYatiiJg 

•stage. • 

• 17. A pTPcewJ accas«SlnE to filMsn 1 to ufiiicU tho «DUiilose 
tu tinned feXini Uio activating atago Tsrlth water or an aqueouft 

■ IB recwOT«a Irom aw palj? leaving tlia lujtivatle^ stneo. 
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It IB well krtwix that cWoruie coiitaU»t« bteaohlif; BgniAs 
glvu riSE to nlilortJiiitefl arciuaJic eaUslatiCCB ao4 Woaacranulatable 

5 wiai wwlo blewMos i^to stx««" ^ ^^^^ 

up by tidi. HicsB aubtitancej) ciumol be lieslrcjyed by btologlcnl 
imrifLcatton of the tfwvue* M/ftU>r. Some ulilori.RTJ;ed bj-Broftupl; eixb- 
slBneea luw» b««!Q fiwi'd to t>e mutsmeop. 

CQns«qiie«itly». disposal ot chlorlne-oontatnTng waste 
10 bleaching liquor iron WewMnis ^\wla consU&ites a veis' sctIwb 
iwdblem. iuwe »«een made to r«d,ii:R Uie nB« irt free t>r 

elemtaitary chtorUie bv&e bleat:lxU« of csUuloRe piAp by use o£ 
dilorbie diAJiWe inRte'i^- ^J^a j*cdii<itlon tit ttoix* dloJida 
yeattirop (*«itflirEe tiine» db nrnoh electrical BiiEL-sjr yer kiiogximi 
15 of active dilorlne \ta elemerfsxy cHwlue- 

Nitrogeii fltaxWo has been proposed as a. Babntltiito Cor 
cMorlno in the bletujhiaff dellEivtfLcation of ceilnXoae palp, aitfl l»Jis 
been ahidleA by Clarke fPviper Trafle Jotrrwil, ^^aP^>l. gget. 
{IM^D). CUvIte hae iWtA flijil calhiloso pi Ip can be partially 
20 (leliBiiifi^tlby trc^itlTiu thn yulp In m aqueous aisiXMislon for trom 
1 to l.5 Honrs nt 90"C witii nita-ogen dioxide, fullwveaby ailTflctbJn 
at SQ'C £ot 30 niuifitefj, or ttt 50'C fur CO nli^utefl l.1 »i 7% injly 
cormmtBiwy HiaJ m alfell chto'e* correej?(>T(flliig to 3% mOli, 
calcnUtkefi oa ftte dry welj^l tr! Iht- polp. -n^e tvoatinent x-osuUs in 
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a pwerc dcpolynieilr^rttlon the <;<jUuIocg, whldi Ls.reflotjLtcd in a 
very low vlftco»ity ot Lreaiexi liolp, compnA'ed v/LUi imLp sul>3i>ctBd 
to chlQrinajtlori aiit5 alkiiU ^jtfcraction. 

BouirLt (mucsh patetit fspecliUrHllon Wcj- 2,lDft,SW) awolto 
5 depolyinerisatloti iipiiyliifi ii<lelis5nUlcatloii piroceaa Ia wWdi the 
inilp is tretitodi wLOi nllTCigen dLoatWe at Itw feeTOperwlure, pi't3i£<!Tai)l.y 
$1 Vecupia'aiUijce U&low 2ft*C, saadfor a lon^ psj-toa time, folLawDd 
by on alkdl GXtif.'icllOJn undcir Jiitltl coi]dli:li>iii5. TEte celluloeii pulp Is - 
only dedigiufted to a verj' aonall oxtenl, hcvweror, Rjsid Ihe incaiad does 
10 not JiCi wd wty BOiutlon lo eKLsUiig; «sm'iroiuii<!r*al ■pxohleznfi. 

The delipiincattxni «! llgsincelhiloBic itialerial by treatmEuit 
^7lt]l nitropcM diosdde, followetlby wiiBliln^ v/itli W!iter> trcatm&Kt 
wlt3i ^jIIchU, ajid siul-irisqiierct trcuLxtiBnt wlU; OTy^jeii pkB, hns also bi^en 
propDsofl Ln SwEidicdx pat^mi application Wo. 77 0513B-5. Hoiycvo^** 
15 lh\H techiiUixie ha'F not bem pit into unCTiiierKtPil iTratrtice, l^ecnuse 
aLtlioUBi!i eiKibUtig- ahigSi dn^^e:?? of deH^iilfiosittDn^ the weQiod cmiaejsj 
a. drastic IPweilJig of lh« vLecosltj^. 

Anothier pi-opasal vhLch iiaB not coaiio Isito prnctlce h£«3 becxi 
mude Ui SwodLfJh inatent applrciiflon »ci. 0Gfil6-4. Tliia blent-Jxing 
20 isas>ues0 iiiclodcB the stspss oE (1) trestitliit: dxe ccUuloslu iDirterlal 
v/itlx a blend of nllroeen moncxlde nod nLtrofew dlasLdo wUh nltrogon 
inonoKldolu a molar osc^SH, (S2) wLth wnter, and (3) (fifln 

txtJEiLliiBWlttl RlteU, top CXRtTt!.?le, in U;«*iirBBBncc af. oxygeii fiftS, 
ucidw ^pft):fiJ;niO«*0ierlc pr«B»are. '.riie xiitragDJi dioxide cati 

2 
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tipUonaUy be lieneraStsl In situ_fri>irj iwtTDj^^cn ir^onaxUle uni! axytjen, 
lIl^7]lic.h ti^iSD (lie nitrapen nnjxiiwuite Is addod in ftn of Sour 

ilnkes tlie acUloa molfa funouivt oi wgau, 13ie miction proeef.^lFi 
iimclci* BwijeratmoBiiie-rlC! jare^f^Buire witlx I'ORp^ct tonlU'O^en iuojiokIcIc; 
5 ioT cxat»i»le, 7 ki>/cm« Iss s)wiwn in Estimple t. The siltrvRen oxides 
lire removed liy il^jpreBmirlalnu, njlUwed by tVftcuatioiK Hn wery 
SixamplB, a Bupcratxij«fii*eric pi-essurQ lb employecl In the huiiclUng 
orihojiltTOgeJiDMildBS, Tlio liJiRditng i^DbLenwi rea^Kin, vUhtigrewt 
risk of Lnjuiry io botli tlia Lntornttl ftfwl eatifeerral wirroujicUTMj«» ^xd R 
10 hlfiHi cuiiaamptloa of rjUragen dxIcIg9. TMa niGlliwd ;ilso rofluils In 
coJisWei-atole lowM-iae vlBBOslty, ultiiDttjjJfc It 6oM enable n 
lilgii dQ^J^ee of dBUgrnlllcatlon tote olteUied- 

W\cn Ihe in-eda'catmeuL wUh mti'Djjoii c?2cl.de Is ft>Uov/«l l>y 
lUK OBcygeii e^a bloadung fitage^ it la said to be sulltlbLti, aubaeqaoBt 
15 tD displacing or •washljsjr fr^JHi the pulp i>ulpiiis iiquDi- flerlved from a 
pulplnjg; prcic:He<5 -witli tlio use ol wa«te iiijciby derived from tlic oxygen 
gaa bleaclilng, to woah Uie pulp with the acid wafi>KlTiB' liquid obtained 
lit UiQ wa^^hmg sfcago aEi**r the prcti-'oati^ent. men t}i$ acid v;aBlVintv 
liquid iR vet wawAed Irom tl\e pulp beCorn tx'eaJ-ing: tho pul^i v;iAh 
20 rdltrugen dioxide, Ihe pH ol tlio liqxiW Le reportftd Cti be H. 0, vihU'h. 
CDrX'eaporida ta albout 0, 01 gmole nltx'lc ac;l(], calculftLe<t p&r or 
water t» the JKiliX Tho jitlme objecit oT tlia irietbi>d is to rmove 
IsArmfvil metsil tiOiniT^niute fraxn tU« palp. 

In eniinmary^ tlw prelxeHtnusikt o! ceilulQso imlp with nteoi^eu 
35 dioKldo Npj before aai Dxyg:on gtttf blea^hlttjj? mafeGS jici^Bible » ini>re 

3 
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cotTipiolc deUsiilficulioii stnfl an lJt)px Wi*il ^ixygen y^ar* b\eaclilriir, 
witliCiuL cfeterloi-atlon ia Uiv 'psiXJCi-mnTilng proiMSvlLes of tlv« |a\Ii). 
Th© paUhit llli*calnr^i brllcateo thai ratrog&n moaujdde "NO jjiveB a 
lUw eflecU Unwiavbsr; relatlvtsly larpe quniilUwtf o! nltrciB^Ji oxUIrh 
5 and Btariirg njatcrial (amjwnliO lor the mnwlacture ut 8i*Ad oxides, 
reBpBcUvely, nre corjaumed lathe procc^fj, 

l-a accurdance witli Sanvjelson, ClJTiadlanSerlalNo, 379^ 
filftd JiiM 5, 1D81, the actLvritU>n Btage U cwri^d tnit witii nltroKen 
<3iMidft gae lii Mie i^-eacnco of. uxygei\ g^as in an amtauut such lliat 
10 mfa'ogen niottoaclde formed a«j an luteinrjGdLale Lb concumed, y/hXlo 
I'egalatltigtke amount ol oxygen gras tliat Ifi added In Riii!h a mannor 
that attho cfmcliiftlon of tii^ sictlTOtiott.stfie© practically «I1 irf tiie 
niti'Dgeri x\ion«CLfl& and nitrogen dioxide hwe been coiiflnmed, 
TSxal LnventioA accordingly pi'DVldefl a procEssa £or Bie 
15 treatmw^ ol ceXlnlosB pulp wUh nitrpgcu dioxide NDj. ada-pted tor 
ftppUcatliui be£rtTe »n oKygcn gas Weaching to xiihVe posaLMa a more 
cOTiplete deUgatficatloii and an Imficroved ox^fieit gaa blcacWnp, 
-ft^thoat dotoi'ioratioa In ttio paijex-TOaklAcj proiwrtLes oC th.o ^ulp, 
which cor«prfcSe» Biibjectift[f the celhiloso puiLp to aii aiitivBS-lon rerLCtlon 
2D vnih nltro^fin dlDxide e^s in the lireseiiCD o£ ^yater wid pate Q»ygen 
sae in tin wn<:Ji\ut wUhin tI\o ranee from about 0, :l to aboat H i^xoIbB 
per molQ og and m eui aiiiDuot within tlj« mnge from rbaut 0. 15 b 
sbout 5 TOOlofi per mole N0> fso lhat nttxogen monoxido gt>tittcd in 
tke aotlvfttLon Is utilised tri the activation r<^actlan. 
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Tliat hwcistloji rJpo prcivideK !i pruc^ss for the ileUgalltcaliDJi 
iif ctfllnloftD inilp, iwluclhiiA* t:hftnucia pulp r^^iiwed FrwR tbe cH-p-E^arllDi^ 
Dl llgiXDi^eUuloaic luatHTiul, which comprises brinctng bie collukiao 
III m Eu:tLVEiWi>n Mtur^ in Ihc prcacncc a£ waLnr mul ii\ coAlEtrit 

DfiheceSlulosD palp by reaction wLOi tiitrofien moxidaj lukUn^cC 
OJCSSen gatf to t]ie aciiva.ting reafitloii In ftn finmmt within ths Tftrige 
• ' frojft nbottt 0. 1 ta about 5 males per ns'olD of and In {Ui anmiint 
wLUiLn the range frDXii about Q. 5 to about R molei^ per mole of NO, 
10 tso tiiat nitrogen monoxlflij farniefl In llife actLvatioti is sitlU»ecl la Uie 
actLvatlon roactlottj aprt ttxw In K eectind stage, siibjBcth^j tiie ixilii 
to ?ui csygQTv ffus bH»w5W«g In tbe inreaence uf an allsamifi-x-oaitlnff 
uenitrailzattoii lUUtlUmi or neutraUxing ai^nt. . 

Til auCOi^anua wil>i Strai,itl««On, c:at«aA.1.an pAtcnt 1,159,20.11 

pulping llgjiiicellulc^Bio mfiU?ria\ i& contacted in ait activating Hlaars 
bx the prtiaerKe of watOT -svith a gnin phasje cGntJilrditB: WOa aad tj^cygen 

which lei miripTif^ La order to utiliso the Intoritiefllatfe prod^ict 
HO for actlvatlOTj and therealtex tlie pulp le suJiject lo an alfeli 
2C» tr^vitinent, bi5ttii -ftie aettvatkn" st(»£[c aiid the alkali Ireatraent st^igc 
bei!^ ctoTlJsd out under drastic Cfl^itfltlOTip, ftt Such hip> tempsrafur^^ 
tbring ihe activating stage as ta obttilo ^?ert»tii degree of deffra- 
dsitibn Di: the collulo^e fnolecsule> and ilI a temperaturo daring tlie 
ftlkaU trefttxnent process vl^iitt tlic mnge ^rorn about BS to about 15D**C 

5 
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suttalily £,:o5n 101 to MQ^C, preferably from 110 to 120 "C, Uve 
ttttatitjentttmCi nt HQ^C cxcccilLns 45 mljiiilR«i, at ltji\**C cji[:c?eOrniL; 
30 itJinviteR} tind sit 110 osueedljiir 15 njluutQs. 

The change lit !:tie intrinsic Viscosily of t\u* ccUi2loKf> {)Ql£i la 

H need ad a meiuAirciDC^rji; ot tho oxlcnit k> -w^h Ich Uir. cdliilar^o muicculr?^ 
hjtvQ "beea clejvradetf. The viseosily vr^Jnes given tUereift himt ali bcori 
dBtcjfmfjioS wthont Tfltuovm^c lignin tuid henilcelluLofie, ^v^uch la tbcs 
most repwducible mcthixl Tot piilps with a moderale ligi'Alri content 
(loa.- exaiitple witii fsulfate i)iilpM ha^Liig a. Kapya number below 95). 

lb Tltte procosa hafi Itowerver the disadvantage that St requlras 

a yQxy hi^x filkall churfcc^ i3«uci reaulLa In a lUgti losh of Gat!3u>h?drate:9f 
t£ iliG Vw>-stage prDc&RS Ifi carrlfsd far enougb bo acliievc a lo>vr U^nln 
coiitont:. 

In aQCordftaicc with Bajn&ielBon^ Canadian Sqi'^INd. SD^iE^^O^ 
15 filed Ma^chSl, IdfiA | resLduEd n^'intsi in collulosa inUp produced 
by diBJuically inilinng U^cicclivlOBtc imiterUil is romoved witUe 
malnUdjilxijc &>oil palp quality by coRtsu;tln^ -Uie ceUuloH^^ pulp in ati 
activating atngo tn tlte pcrerienco o! -water -wiUi a gris pl^aBe contaXn- 
mg WO J find ccxyg^ gas at & teriiperHfairo ifitiun Uie rnii^e froin 6baat 
2Q 40 to ab<mt 100 ""C salf Iclent to ci)>cftin a degradation ot tlie cellMloaiB 
iucamileB rcsalting in % reduction in tiie irtri>j?*ic vi5C(?SLty ol ijte 
collulDJSe piil^j durliig the activation stage within the i-^nge J;xs3Jn viboat 2 
to about 35% coxnp&x^ed to ilxc intrinsic i>idcasity pz'tor to fhQ acUvtition; 
and (hen subjecting Uie pulp to tui a^s^an gTis-alk^U^treatincinl; at a 
2S tGinii^riitarfl vntiilii Jliie rati[^' from abourt £0 to a3>0Lit t^O^C^ at an 

e 
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oxygfiji i^rtlni prcssare v?itliiA iht vfeuce from abciut t). 0D5 to about 
0. ill MPiu 

A pai'tinl pressnvc ojl 0* MPa. with to^paci to oxygen gi\a 

5 rapLcl dIoUgriirLcallttn aiid j;Oc»(l « elect ivrty, v/hiJ.e deil^^ntficaUoii at 
D. 005 MLVa takefs plaftc vexy Plowly. At a p&rUul m-esBiira below 
0. 0D5 MP&i the bteac&iiig Lb rcdnuoil^ md tlic bzightn&fiB ol Hie }3Ulp 
l£l impairBd. Thfl pdi) nciiiiLrGS a si*eyi£f<h color, bv.it i^aip treated 
nk a hSgtiex oxygon gviH {i-eMnre bccomoB u pare yrJlDw coXor. In 
10 fucUJUloitj the Tfilf yieW decrear^es K.t law oxygen pressuro. 

In ^ci^x^UKB wltb titc im^ntlon, a pt'ociosti Itf prorTided 
for activailng cl^CkinlciiX ctiUal&se palp sirjd iht?n dcli(riil£yliig blenchU\(r 
{jiG ^cbix^citodf paLp, which compi^lsos tjreriUng DhcinLonl cftUiiloae piilp . 
In mi 9icUVAUnBi Bta«:e ^vLth nltjroi^ urddos In flie Idrm of l^aDg Si(i^/Dr 
IS 2^ Euut/oT pc^yaier forius suut dnTuble^-niuleculo^ tliei^euf. nacb ats 
i^O^ smd N^Og, aiM^ wWJi »ui r)sL7geii-conta.\iuTig ^ae in tlio prefience 
qC jittrLc lUiicI Ai^Otfd in nn ni^ouxil: wilhiix the rnuge from nlfout 1 
io sbuut 1- 0^ suHnbly from 0. 15 to BtD, ai\d pi^cjlea-fcibly froin D. 35 
• to C, 00, ginole per Iqj of writer accDmpsnylnr; tlic colMose pulp a:t 
&0 a tDjuptTratiirB wiQilu Ih^ r^inge Ti-ojii iiboiii- 40 to about 13(I^C, 
CiQltsibly trozn BO U> lOD^'C, proEer&bly Irom to 90''C for 
QCtlvn^fciner lirae at an HctJ.vattn;5 tcrnperalcire of Iroin 40 to SO'C 
ci froni tibof^t X5 to nlKsuL 180 islnuico, at a texni>Braturo ol from 
50 to DO''C v/i from nboiii; 5 to ;iboiit 120 nilmt«»» 'luid 7i temi^ra- 
25 tuvofi pbOTB 00"C frora 1 to about 10 miiAitcB, Inllovwl by 

EL ws^hliig and irt loas;t one delignlfyini; ei^^ iu u^iseiaiis £d]Eallzie 
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jxjcdloxa, eitliei" in the presence i>r In the Rbaejiee oJuTcygen gOB 
luatl/or poroxldrj. 

The combVjiatlfjn of Ui«f«e iiUraeexi oxides suid nitric acid 
lirovWca an activattiiB eltect -wliiGh ihjbuIU In i\ ExeaLly ljnfl]^vt>vefl 

S dallEJiltlCMfcion a^ter Uic Jilkalinc dfilVpiiUyine Blaffe. The d«llBnlfying- 
Ellcct cbUln^id In iicBordiiiice vritli Die IwoiiUou wLth i% ND^ l>y 
v/eighl ur the dcy pulp \s ai-jfroxlnrcibely the sam^^ m ftat obtained 
wUii twice t3ie aiTiaunt or NO^, l£ no nilrlc ftcld Ls aildcd. This \h 
kjuryrisincj* s^l^icc trfeyLlmenl: tlie pulp wkOi nitric acid in ti eoweii- 

10 trfitlnxi wLUun the skated riuig^ iii^lov to Uie alkdine stage, wIUawwI 
any addUlon oi K0« ?md/or ht), has m R^jrwiuble effect on tho 
dtellffAlflcailt>n. ime autiv»tm& eif^ct itf otrtained IrrespBCtlvo of 
whettior or not o^VB^ftn or eeroi<ide i.e present in the jdisQirie 

dellg-nUylog; nt-7i^« 
15 Ls BurprisljiEf that whcu a BuLtsdvi*! annjunfc nf nttr Ic add 

la I^reaftnt during Ihe ucUvatlng fltsige, depDlyitierlzation o£ ttio 
cax•^fl^^ya^rteB> prUm-Uy in celLaloae, i» slowkJd down In the nltallne 
dellsnllyittg Btago when Hie alballno medians coftfltitiitQ& oci «iq^B«o 
g;ap dcllgidlSfUig niedluitt. Xluis^ lindcx Uptlawm cOniattiimfl 
20 white there is a. certain depolymerlzaUon {iona in vlttcoaity) In the 
iiqtlvaLing at9g£^, a ixilp 10 uonethjeleftB oMained whuUe vlucoMty after 
Uie Al^talUiiD QXy{j:en (lelli^nl^ylng fttj^ge, nol only when compared at 
Sic? {iFtnto iMSxiln conloiit {Kappa number) oE pulp^l when 
compurnfl a^t tlie Bamo xcactLon tiane in t3t.G oxj/^on gas stajio, Is 
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WRx-teUy hlj«Jier tiisui ttiftl of ixilp simllNi'ly 5«:(iviited, but wHUiHik 
nitric £niid bdtsg Rdi^ed duTljiy; Uift acttvatUiiR stage. ObvimiBly, whwj 
an ojAUnixm a^twwt of nitric aftlcl Iff i>r6a<^nl, the afltlvatbn ijr&vUles 
ft clwuncal i'oax:ttoii \t\xiiA» greatty iMlilbits tbci dcssrivlatlan ot uelLulOHu 

5 ill the S'aboeqiicjnt allallno oxygen bub bLeacliing: stsiive. 

As a xiicatuircincikt oi Uiia ileEratlation of coLluloee mo^eaiiles, 
bhere used Ucva^n t.lio change In tJie ttitrinslK vlnufJBtLy cif the cdIIuIdses 
pulp, determined In accordaririft ■v.'iJh ECAN-C15:62. In ihft (5We j>£ 
fully Woaohed \mi>^T piiipa, the vlacofslty tii:iru»^Hy ^craUl not be less 

10 titwx SCO dm'^Ajr- /^l- of t3io vl5COPU5e« fflvea belov; have been 
dd^nrlned T»ltliDi\t Llgnln tuid henilceilalosfi haviop bt^en removtstl, 
which Is tho mocil reprddaclble niethod, hi the cniije of palp&lxhvi^ 
mcidersite Llgnln conleatt). Ki;weveT, Li sdtoiildbe obElerired that 
J.tg3iin Rnd heniinellulnee ccmtribiite only sllgUtly to li>e vltfcosity In 

IS comjpfO't&on wltli tlie sa^no ^nmni vi vfeif^ht ol cdUuIosc^ molecules^ 
tuid fliat dcUgnlftcatlon and blcachUkis; Are Intended tD deci-ieABe the 
llfiwLn content. An apprechible loss oC hftJnkeUuloaEs con also Otfcur, 
V7hLlD (he lo»£i of iKire ccUvilci/»e is ve^ sn^atl wrfif^T Qte'cojidltlons u»ed. 
ConBequcntly, In UioBe cases i?hcre deivjiyi-nerLzatiou ol Llie celLulosc is 
' 20 Tieglteible, the IntrtjjHic viftcoulty will l]iC:rOEi^e. WLm pl/io puiMe iwI^^b 
of the ktTid used Ln tlie tinvforlly ist' EaiiniAoR g:lvcn herein^ a dect^eaae 
I A the Xftippa numboxr o$ ilOunUa refeiiltB !ii iTUireniae iii vLGCDsUy 
□t ftbDiit 5>0 <3iu5Vk^, under tJtose coi\<lUiDns wliQre depotymerizntion 
of tJifl celhlloBe can bQ IgKUrfed, whUe A ooi^rctpciudllrifr IncreaBe ta 
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the cassG o! 5alJ[lt« paip.and harclw'Lifjril milfate pcilp la iTiEiriaQrily hLjijifiir 
J>eciuitfe nioro lioxuLceUulOde Ih lost. 

'flic mt3:oj,Gu dlocicie can b& snpplL«cl na dabstaiitUiliy inire 
W,* JNOj, can also be toympfl l^x gi ta in Gib vcriCto.f upon diiu?g^lttjj 
&^ nitric wUljei »nd Dicyn;>cn thereto. MO^ pluii NO msiy eiL»o lie supplied . 

£utiu0 sure coiisldored ko T)e InclutEed in fho term 'Nitrogen clLDXtdo" 
p^^). Doe nic>le o£ rlijiitragGJi totrox\d{> ib coflMdDrccl to be tt»e 
samci as tv;p mole a d£ nitrD^cn dioxide. Addudp \a "wlTlch nitric 
10 ^jiscid^ In present arc ftou^ldDr^cl in be cisuue mojuior nitric oxide. 
Thus, dimtrugeu LTiOXidf* (Nfi^) IB cun«Ldei-ed ns ono molo c4 uUrU: 
Oodde nnd one iTioAe nitrogen dioxide. Adducls let ^frhldi O^^&n 
iB po-c^aeait in-obiibly occhit ne Intennedlnlea. 

The dcnottnt kH v^VLTOf^ew OKtd^ charged iff ndEiptcdlo tho 
15 Ugntn contentp ttie desired de^De Dt deltgntncation) nnd thB 

tolerate attacli on tEie cnr&diydrates. CoLeuIatQcl monQToerH, 

^noupfc i» »0rni»ll7 mtiiin the rangts from about 0. 1 to aibQat 4^ 
suitably £roin 0-3 to 2, pa'cferd?!^' fwra 0.5 to 1,2^ MloijraTninDlcB 
cAlciilatcd per iOD I(g Lli^itUt tu l]ti2 pulp enlerLn^thd actiyatin^ Btnse. 
20 A c€?rtaLd tunoiint of oxygen nnist be sappliGd to tlte 

«t:feiVAllnB: boLK when wlTogen iUusdde (NOj) Lb charged asid 

wlicn nitric oxide ebii2>gcd. 'EblB o^zwi-conlainluff Ratf may 

be air.. 
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m Dxdey to nWhln (he baitt praalble rosulte wlUi flie 
RlittvlefM: apparatiw possUile, tt l» RiUnWe to aiipply owyeen to 
tiie tifittvntlng i9tng« ia Qie imm ol » SBbBiwitlttUy pure QXTSO" fiftB' 
LlqiiUt cixytien can Also b« SMiijpUBd to tlio actlvatlnu Htage, anrt 
5 v»poi-L»ed, e. , \viicii entering Uws reactoi' In ivhteh the* acUvating 
Vrocess ia carrleifl imt. T3ib uso ol BubHtarf-lolly pure oxycsu veeviite 
in a lower content oE NO plus KO^. lu tUo bub phase arax) ^^on ul* Ip 
used. It also moatiG ttiat (uAy a minor qaantLty oJ. Inort i^^^ 
to be reiHwed fram Uie yeafttor, and opUonally treated to rwiilar 

10 reaUTual gaaeB harmlesB. 

vaaaaal ol laygeti nddad ti> Uie acttvatm{{ stago ts 
elected twcordliw to l&e Raioimt oX nttrogon oxidfes aiStlsd, no 
UiatUie addition ot O, par mole tf! NO, amaafits to el- l<ast 0. 08, 
siiltebly Srotft 0, i to a. 0, preferab^ Irom 0.15 to 0.30, mole. 
15 H W3 e*- fl. mlJEttt»« of NO jwfl NO, it) uued Instead, ihft osq^»n gae 
«dditlijn is ao made fhat fco arnwi of oT^gen Is at least 0. 60, 
auitab^ from 0. es to S. a, profarably bam 0, ISt to 0. 85* jnole 0, 
perinoleol JWcharecd. When NO 16 used fee chanjo i» preferably 
mstle baScbwlae or coaUowiiBV In ft manner such HinS oxygen ts 
ao wppllKl InpotUinvs or contiiraavisly bcfoi-o »«e Snpi'ly vi NO is 
termliiuteia. In tWa wiV, uctivation Is move onlfwrm Uian when 
oxygon tpis Is >ial auppUHtl imtU alt NO hns bocn chra-ged to Bie 
reaetox. The ycatitof cmi be dsBlj5ned for batcliwisc opeTfltloti, or 
•for CDiitlmious operatlmi lit a retetlon mxB wLlii eoxitlmioup lood-ln, 
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ktaiudti thrun^ niid tleUvei*y ol cclhilase (iiil|;>tr<^ ^hm cuntimaod 
zQAO| ap^l Qxv BupLily of g^sisee thereto. 

NLtrio no id cnn be siddnl to Uio i3i/;Uv»Al:ing 4»Utg:& vAieix 
activation with iiLfcroaen imHeti and wltli mcyjjoft-cojitaltt^j^ ^as iitta 

5 been w»inpleterl. eicain£ile, the cellulose pulp caai bo fluphed; 
oirt from tlic aLctlvatinp reactar vcsi;el or frOnj si viOne tliereof with 
nitric ficid. Nitric sietd csui nlsD bo suyyUccI flgriTifi treatinent wiUi 
the ftforemtiai].iciii£id ^u^i^H. 

It bfi&TL fOLind nin^L nuLts^ble fox' f^MlgiufLcrrtLon to supply 

:10 ihft ticiti to the palp before the ptiip ifi'brought Into co^tautt wltlx 
nltxrOL^en, o^cides. Impvegiuiilon with excess nitric acid &iut iroRiovak 
of the eKccflCi for eioiiRpie^ by nitratloi^'Eind/oSk- Fx'ej)&iT%> iB ti 
prci!0Tr«4 embocTun^it, li-i-ezspcctLvD of bi)w l^c» actcS Is siddod, U- 
iB ttdvautasecnis for th^s jsuljn eosiLKinlng the nitric acid to be fii^ibjecied 

IS to euctlvftliloii wllh nitrogen osldes stnd nxyg-en-tjantiilntii^s {{as at h 
con$lCitoi]uy wEUiln tiie rsuige from ahDCAt 1!> lc» abimt 80%, siiltKbly 
Irom S50 to 70%, proforaWy frOTjj la 45%* The Htnted 
coiiststeincy fihuald be nmntsan&d far v^t lesu^t 50% d[ tlic Ri^HvnUng 
time, ijulp consistency cnji be n-ialjitBlned otcv ttio whole nS 

20 t3iG actLvatbi^ tljiie to advmitEi^e. Wlioii Uie B\Tpply cff gaaea to 
• \ho tuitlvattJi{» stage hftS been mTbBtnntially cnnipleCed, dliiitioii with 
wadtej" Ol' yrelernbly JiLtfle futid okuabe raade, whldi wfio wl^ord 
advlllli1.^;eti in tlie caeo ol! octtaln typ^ti of lailp. 
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Oftc cUnxacterLtttLc reaalt dI flic prorscrvs acftordixjEf tu the 
lnv«7itiun La Uiiit jnwrQ hHtUj i*jxid$ ftnd mb'ogeu fl1xixld<* Is; oWtiiiiDd 
ill ih^- g-iUi ph'rvfift UifW wb.aii iio iiltrifi Micl Ls prcsciil, \vltii tl\e sam^ 

B 3Tict€rs Ui other re^Jjieclfl ftW l>ein«r eq.vttl- An hicrcnsccl piiLp 

cond;Li3tency ruid lui el^rvfilud toioparatm^o also result li\ sui LDerenee 
in re«il*ial J!0„ aiitT/o^ S^^s content. Tesli* Imve fiiliDwxi Uiui liiB 
KiDisittro cojitciit ol -tiie pulp, the temperature the actlvRUtig 
Bhd Uie ailditLon «E iiLti-Lc iicW, nitrogen awidafl fmti oxygen gas shcinld 

JO b« ISxal: flilo^c ciio-halT «io tustlvatLng time^ the auwiixxt of 

MO l^ltts :«K5|5 In tiio gas phase nnicimtB to tf^ leaet 0, 05 nxmU pcT 
Uteji' oi geus mEriBUTcd art attmosidierlc iireasure anS a5**C, \Vli»i?n 
pi^odwUig pulps liavingf a liirji degree of dellB^flcatLon, «ie Jtniwint 
of NO i^HB NO^ Lii fte g:a£3 pUafle tfhoalil be at least 0, 1 and pi'efera)>Jy 
ab least xuxudlGS pc^r Ut&r. 

It liiiB been f oand tiiat the maior part of the mtXDgen oxides 
added are couBumed very rapidly T»hen Ihere i& a auiTluB of ouygen 
KH« lit the reactor vejsgel, tmd ^at the rale of conHmvipnun is very 
faow feawai^D the end of the nctivKtlon period. Tills Is due to the tact 
20 tSiai ttUrlo oxtdo ia split off ftram tlie ceUulosc pulp as a result of 
some imlwown reaction. This previtnissJly unknown reaction io . 
tavOTcd in SOtUO way l^fy t!io nitric tu:ld pcrefient, fixvcl sec^mp tn OTsplaln 
fee Bita-ptleUig tQclmlcal eKeetS achUi'ed by Qie aMman ol nitric attd 
Lii accordkteicc* 'tfWh Ihe Invention. The yreaer^ce i>! o^yisen fj-'is U a 
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11 Is paiUcvJlhrly swUwble to chaiTje NOj wad/or liO In tin* 
vlolnity or tiio Jcod-i.i ot Inlot oofl of tt «mlitan>a8 ftcUvallng sUgo. 
In order to alitala the Urst possible pctlvailou ai4<l i.llU/.atio.i oT fiw 
S .UtrOB«t.««detf «nppUe<l. rml toe least possible «E!luenU, 

litao ttmMc m i«>»!s3iile wiUi xpnderlog micDnHanied nltrl« oxLflo iuul 
nitrogcft HLoxWr UaTinless, ttie case oi ft conllBnoas mtlvatlng 
stage, i»5'Ben gas. pMHa-aWy tliD majoi! p«Lrt ot kH« gt«», 
rtiouiabefedin ntoi« or inoreMHEslDtsitcdlAthevtelnUyot Uie 
10 outlet Mfl of thDmtrtor. R,lM,ly, the o^qrgen Is suppllal to 
a zone Yjhlcli Is ^ locatoi ftatthe retenaon ftnte of &e achroncing 
pulp Dor«6P0iids to 70 to lOQ, £nltfll>ly 80 lo 100, pcelmtly 90 to 
100%, of tt»B total retention time Ift 1i>o wtlvatltie- Bt«g«. 

tt hau uiso beisa foond luhrMtagBmis to Uwer «ie tempertiLure 
15 ot tlio coUuLwie yalp later In the wrtLvntEng ataee, foj? eaamilile. 
when fiO% oj mo actLv.itl.iK time pasBWl. -ms lowerln- of the 

o£ ttte pulp ie ktitf Ihan 40»C. fbr example, vlthlnlho v^ff^iro^' 
.ibout 10 to i*)Oitk BiiitaWV Iroio SO to 30'>C, a^-a tho «tonll«n 

20 tune at atempcratui-otoelow 40"C Is, for example, from 10 to 120 
minntos, preferably Smiu 15 to SO inlawtee. 
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'JJie time at whUfli Ui8 bempea-ature Is below 4X^0 la not 
included in the «me ranges above. Ajiy coorin^ recpilred to «id»c ft 
Qx^ tempDCTHr^e can.be effected hidixoeUy, Ear e«aniple, by codUbk 
tliR etaa phaue^ or by Intcotliicliis, woW PjyBeni esoinple, Viai^"«l 
5 uxyRea, to the aBtivatUiB ttage . Water eaa iilflo be evapojatod by 
lowering tho pi-oscijiTe. 

Wheii activafioa iB ^Efectetl continuously, the feed-in ol 
liio*t htto tiie reactor and Uic d^pchftrge of SR» iJ-o™ R^^^l r«»RuK»r 
fflittttld ellocttvoJi' be prevented. Hils can bo aditeved bjr providing 
jOlciiOwa gas slulcos £oe Hie luaJp a* the feed-In ciid m& at tlw feed-out 

gild (i£ (fie vetf Bd. 

Tlie total gae pEeflMnrfr (inoluding steajw) In the reactor Lb 
aultsibly hold at aboa I jAnwefheric presaire, prc4oj;ably at li iPW 
«ibnttij«t>l?heric uretfaur© BOiTOBiwndlog, for esunplB, to fl-oni 
IS about 0.001 to stooal 0. 01 MPa. 

It has boon rmmd jnarttcuiarly ESaltabLo to dlacSiaxge Uie 
ceUiiicse palp £to*ft thoarttvattngiOftgfi by riuslilitg: yrfBt wLer wd/cr 
an «)iiPOBB Botatlon. Tii «Bw»itla-nce with one preroxrod wnbaUmeul, 
the fliiStung water Itf wasto liquor recoTCred from the proeass and 
20 contalolnii- nitric acid and «n oi^ganlc sabstwice, 

TliO mjor ttf the nitrogen oxides swpiiiU«d in Bccordance 
• ^»ith the meitoi accot'diiig to U« 'aWenlicn gtveiJ rise to altcte ai^ld. 

IS 
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AccarduDg to ii iTrBlwrc^fl cfMboclLnjoii, iho acid used In Ihe 
Jtt3li\«tttUig Btuffi^ Ifi rftcovKTcd either comptrtely or ixirtiaUy from 
the pulp dlKCliarKcd Cxom ttie ftctt.Vft1:lnff Btiige. 'llie nitrltt acid cim 
|>d rfK!Crv©r(«d In aXiia»/n mtinner^ Tor cxanipLCi try waaJilng suid/or 
IS i^ii.'jplac-onteitt. Tl^e acid can iddu be recovered by preaftini? the piily, 
prolixrnbly SLibsequeut tu dilutiun mHi v;ater -m^/vx tm nci^ei>4V0 
aolutlvn. M\TaiUig;eouRly> rc^envcry Iho acid Is offcctod In 
Hccordiincfi v;Uli Did coiiiitCTcurrDut £law jyriiiDlpLe^ sucli thiit^ TiTter 
Ihe nctlvBlttty: Btngjn, tiicpilp is brou^t Into Dontaet wtit waste 
10 llijiior iTQnvssild stage cunka^ninfij nitrb m^ld- 

Acctirdliig to a fui'tlxco? cnibodmicut, \ihxc\\ haa been fomirl 
to iffOvUle abetter result RictTi whim ptu-o xjllTln Eutid Is nl^arged to tlie 
sicttvaliTng Rtut^, tlifl wnsto liquor eojitaliilixg nitric acid recovered 
Irocp the f«:tlvait^iifc? ^tsfio Lp usDd tn Ijttpi^agftQte tlvft c9lK»^o&e pulp 
15 (iddcd to tl^D juillvatliig Gtii&«. ImpregAatlon o£ the pnlp ts EwLtaWy 
<»fJ:fiCted by pasMng tliD ingoings palp Lti coiwrtcrcurrciit Iltrw 
tlio waste Uiitioy^ j» tliat tfte piilp is progrcBBiVBly Ibraugjit Into 
eoiitact waste SiquiCnr of incretiBing mtrtc lUtld cancentimttun. 
•lliifii ccianlercoiTonl irnpTD?.7iati£iii of tlio ccUIliIobc putlp Is preferably 
20 cWLTlsd Drt A^en sabatajitLalLy Jill cookmp.- Utjiior DrLglmitinff from 
the cooking oL the ceUulcfMicraw niuteruUd hufiJ been vmfih«d or 
dieplskCEWl frOiTi Use pulpr 

Tnucf.OTdfijy:fi 'Viih it parcTcri'CMS Gnjbcidliuent, tltc. c5onXlng 
I'mtLior ixreaent in the piUp Is ^y^l6a^0Il ov dljsiDlwcd Oiovotoii) • 

1« 
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w«eUf liquor (.VikHined from Ihe alktiAHie dBllBnllylnR tAnitfi, ttoi.» 
yr,iBt^ Ijquor biiing wibslsmUnlly romW«d wlieftthe pilp Ifi Impra^ 
ijfltert \/ith waste lltiaar Crura the twitivttitig; hLiie^... 

"When iiinmoroR. 'JS **» 1>3«c1li<!c ultrtc oxiLif. »vAM' ■ 

aijld eon to& uped in snivnnlflge in Htie ricnvating prbcosa, preietai>Ly 
in coiftblaation wLHi waale IUjtiot Tecuvfircd trom Ifae tictivatlng stage, 
•mo pr eiwrattoii of lAiric tatlfle w.A nitrie aeW insi*? e^Wes 
a. very unllwrm fOJietifm to bo wA^wea tTnrinstlxo actlvatVig procKss, 
10 «feteh can readily be guven^ed mxrm^ a cOulroUed siicceash-e Bnpp\y 
of. nilxlc «twte sinil ojqrgiin, «> tlini flie ^lo ot Hio BfiLUvlflBe palp 
somns liiln eKwBve contact wiOi tha gases, and so tliatHKial ovor- 
lioBtiiig "Wiailu the iroudot Iff aVoWwl. 

By thB procoBS SBeordln* to thift IrkYertlwi, It to pcwsttiie to 
15 remuve nt leatfl T5% or the ilsnln TMnalnlKg In tltfi pulp Rftw 

pulpiuB, while ma-iivlalning gootl piilu properties. Iho roirtdlaal llgnln 
is removod by treating fho pulp In ftccwflRncB wltti kiiawn finiil 
WesichlTiB techiiiqu«^B, fw ejcample, by using as blDarJiinp; tiLCeirts 
cWwlne dloxldo, ItypoeWiwlte jwvA dvliontdly, chlorine, 
ao A Tntinl>eE of ftdvanlTigsa are oljtaiiied when treating,- 

cellutoflii palp III accortlaxee wifii flifi liavfinttoru 'tt\e l.npwtfuil 
of iJie*»e aAraahigeM i«» that flie cwit of chumlcjas £ov or-^tlyiitlag 
Btaga IB ijre«tt5' reCKiued, m compsu-lBcja with prcrtoftsly laitron 
tocMUpieP. TWft mwlTiff lo. ehemicalfl is ffl<i»re»M!ed in diKoroiA way.B. 
as depfiJKtlttg w vrtiolhotr onniinoMlal nllrOEJiw w'^efl are vised (nto-ogcai 

17 . 



i,*t„.//„,tpntslir..gc.ca/cache/Ki^01180509dis.afp.l7.s0.25.r0.gif 



2/20/2004 



Page 1 of 1 



UB0509 

tlmitlOe CM be boiiij^it as ?i uuiuaiftixiiHl product) or \ytx«lher feo 
nitrogen oxlclrjff uv^ |^irrxZ»c<!d ixoin aminonia by on^Fielf. 

nnct u£ilRg; cDnutierclnL iiLtrogen dloxlclOy lb« smiDunt rftij^ubred is only 
5 hnir flmt which would oUi^f^/iPje be nc€ic«6«ry. Thti nUi-li: ncld 
requlxecl !«; ohtnln^d ;tiov« oz It^az^frec, slnc-e niixic acid Is: 
BTUiersitod durlrijr Ui& ivjUv^aan^r Btagei aiid eon b« xeo3vercd upon 

tnnipl^Ufii i>l' Bald tftngc. InitLolIy^ It may Idb ncRDdpttay io 
puTC&asc fxenh nltrU; «cid« bat tlie amoaiti* xfiqulred wUl nevor be 

10 CDHt^Bl^ltlClLllt 

If tUe Aitrle oxides suid/Dr nitrogen dlosddo Ib pri^daced 
Iju-hCRise, uaijfck^ ammouLa as a Rtax^tiiisj chBjnicnl, si cnusUlerttble 
anioant til nlii'ic tuud toroed at fiic cetivje time, 'nie invcnfeloci 
iKialeeG use of tUlfi ulLxlC' field, which v/ould otU4>TV/i0e tie dlfELcult 
15 fci> <iiBi)atte of, TJius^ tlio IjifiLallaUtJn dI tk plnr(t Tor tlie gn-wU'ucUun 
af nltrogoit axldt^p In cDniieclLon witli the bloi«>k plant le zi fensiblD 
pa-DixiRiitLOii^ suxd I'cdac^^^Uve ci>&k» for aBUvEitln^ccUeniwidfl tu a 

The follDwlnp: Itonn^ili^s rck|tu*f!B9al pr«^eiTBd embcdiffiofltfi 
20 c>E tlve IwetttiOn. 
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i>fyAM.Pi:E S 1 to fl 

AeUvettLng Sfaige; 

A pi]iI^ BuUi^ite ^xilp luiviiigf a Knppn uujraber o£ 3d. ii imd an 
iutrlueic vifituwtflly of IIBP dm V*t was isreaeed Itt a. iftjJ.iatf cDiitent 

5 30%. pulp -was tliisn InipirejfBatccl «/ltt\ wlrtu acid by TOlxii^g 
£i>r ien miraites at TWm Wjtiperfelure with nn amount nl nLtrlc acid 
cayr€B|?ondtiig la D.4 g mole per Jt^ of water in iiie pilp. As ^ 
uogylt, th* corvsiBtoicy fjf tiiB pulp vedttceeS to 30%, 

Tlio piilp was tsJitirgeri to a Many rna^tor, which Wft» ttiexi 
cviwuated aiid heated to a tewpcraKiro ot 5a"C oyor ton mbait^B. 
a% by weight, of Wie bone dry imlp wiifl then chiurgBd by vapor- 
TzLng llqutd In oyiuiuntud a:ejfu:l:OT. Ovyz^T^ charged 
to t3ie reactor In t3iree portions uvst- a period og iv?o wlnutos Ici 
l>rlng the ixredtfure in the reRctor to Eifciuosplicxic prossavo. Fivo 

J5 jttiwt^ft ^^fteJ^ Un^ tUurse IfO^ wai* i;«Biin, the terapBrutiire 

tc3ducpd to SO'^Of and tlxls lftropft.valxJr« v^aa mvunl'MLnetl tor 55 n^miiteB. 
TliD rcantoT wa3 oDcvlcdto SO'C over lUtteen miauLes, ttad then 
ttiB palp v/as fluBhcd frcim tlie renctor wilh tiold v^atci:, luiltlnp, ih^ 
trertnifisnt* 'Jile to W time f oi' the tre*;fment to6 lh\xB 7E3 mlmitos^ 

20 Ifichidlus ttvft tinw takfiri to cool Ihe mcLor. TJieStt itre ExftmpLes 
1, 2f 3 andd. 

Tmx additiojial exp&Tiineiitfi wei'd innrfo ia accsordanCQ wUh 
the trwention, and ihede Hre EsampLos S, B, 7 aud TlicisQ 
acth'Qtinff tjettliraentB -were carried cut la a similar majmor to 

19 
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ICxauiplfiw ^ U» *\, ta^cepl tot Uics eerapern^turc tvas «ift\«1jfi(i\ed lit 50"C 
OVftr the wli.ole ol ttic uctLvatiny utagfj. 

Four Control ActivaiiiiE: tcosiinieulB vere xnvwJo, tn^^fii-e Wn\r. 
dcixotcd A, 'JJ» C aiul I^, uDder cvnditiDufi tlie «ajxie eib those Ir) 
5 J!:x^iwpLeft 5 to B» ea^ept fliat ft'atei' wa» Rdd&d to t3i© pulp prior to Uie 
flctlwLlng tfU^gB InslKid oi nitric acld^ 

Pour CoTxlTDl HctiTOtlng ti'catmc/ilft were aluo made, 
Coxiivolf* K, r, Ci w«J.K, with a cliar^ of .WO^ wltLiotitthe udflltion 
of nitric aclfl. 'Hie ^Jaine: cotidUlDnP alter ttie witlvatii^ stage were 
10 nsecl as tlioao In ftxft otliex*. 'Clie wlkolo NO-, chrnrge v/ae ther made 
tfver 11 period ol two mlxiutfcs^ ssiicl lUeti oxygen gas was uharspsifl la 
Uu-ee pf^rtiona hr two mimitci;, tr> Vn-lttg Bie pi-eesfBre to atmostfliDrio 
pxcsRttrD. Tlxe t^inpe^rfihTxe \s?af? )appt conBtaitt at 50" C ior ?5 roEnatee. 
Fon* aiklULout\l CoiiLrol iictLvkitLiig ti-catmoiNtR, Controls I, iT^ 

m^mk^& the palp w«d cooled to 5D"C stud a iurlher 2% charge of NO^ 
x?aB'itt«le. After «ilt?en minutes, calculiiLecl from (he time ett whicli 
the charge of NO,. v.^ft 15l*buti> O. v/RB cUargecl in thrcn pcirtLo^iR Jfor 
two mlmitBB, to Wins tiio presBure l*o BhaoUiiheric prcsBuro. Aftoi' 
20 a bcW aclivnling time of niady mLnutas^ ttiCt poUi wRd cooled to ao"C, 
Aftw a totoa time of 75 mlmites, tho actlv^UiB prouratt wwtS Inler- 
mcrtDd ns be!£ort\ 

TahlQ 1 phoWB tU* i"OBt imtOTt»tnt pararactcr5i In tlio 
MtLvatlng stng«, aod tUe inilp propertiea adiiovcd duping- Qicpe 

20 
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«xperlTnents, idl at wWcJi were catrfcfl nut at a iulal time ciI 95 

In order to osUinate ttie degt'adalten at toe carhohydratcs 
and ae formtUon ot rewdlly soluble UkbIa durlBis ttia JusUviitinK akose. 
B!uuple». oi the l^lp wsr¥ tnfen oltw tlie treahiiwil, ftod mshsd wWx 
0.2 M aqueous NraiCO, snluUon al iwtti l-mperatotB, arifllbflu MQ) 
watejL', StibEJeciTiently. Ihe BtemiJles wcro fli-lad rapidly in it BtoeBiii 
ct ab; at 35''C, The reBiiUs of UieHe «re g:lveft In 'I'aWw 1. 



21 
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The actwateapiilp Irom cmcK of jf'J^KiTjipJtJH 1 to 4, 5 U> e> 
mid CoulrolD A to D, B to II, ruiiCT 1 to L wtu* men washccl mih coUt . 
water ancl »iJlsvraLoc3 inix> batchee correspMliug the l^iiu^sler' irk 
5 liieBc live growls- Thc«e babcJt^ea were cucli RiibjfecVed to ftii oicygou 

sixty Jttlimtefl iLwci Rt a L«inperH*ttre oP 106*0. Piu'b oxygcii fiaa 
wSM3iu«cd> actfltlw oxyttsn pa-tLUl preaBure WRS Ml MPR, mewacired 
sit lOD^'C, AlliJiU In tlio Cojpm d( pure eodlira hydTOSdde wa6 cJinxged 
10 to tti<! bixtchi?d itt eaA ga-oap In a quaatlly ot 1- 0, 1. 5, 2- S «md 4, 0%, 
resreetlvfilyrfte cHiown in TaWc II, by wftl&lit i>I the dry ucibleached 
pailp. In addltlDri, liiere v»8 charged to each bBtch magxicslum 
cMTiplBK with spoilt blP-acKltiB' U^iw In sui 5imci«[it curTeAJpoiidinj to 
0.2% Ug, cnlBiilated ifl the sarflD luamxeT above. 
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A» »WP tvom Tatalo 1, In the caue ol ControU A to D Mtoor* 
the pitlp was wastoea "wttti m^dlntulilca^^xwul-ei W ItiBlBRUicant 
TCdnctton In Ui« ittWuKlc viscosity wib obtal/iod M*an iillxl* acU 
wnB nol KMted prior to ttiD ND,A), tooKtmeDt process, Pm^hermoxe, 
g a iDWftT content NOj the gsifi phase waa obtained thim in 

Exatoplea 1 to fl. In EjcampleB Ua 8 Hie viRcoBlty V7ft» inM-k«lly 
Iwered, Ti-hlcJi la of cciurPB a dlBsidvsmtaKe, aa also at> WcHw 
rWilOnal N0« g*fl cWtCnL. An Inei'oaBO Lri the Eorniatlnii of raadlly 
Bolttblo UgftlR is roricctcd in the Itm'er Kappa number of tlie ixilptt 

the pceflenco of nUi-lc acW, «ian Ui CootfoU A tci 3> 5« tUo yvdsboob 
of wntei:. 

KxampLBB 1 to 8 ahw/Bd u large mcreaBe in Qifi <lep:ee «E 
ddignlfioHtlon, In o(>mvin'i«cai witti ContoHs A to D t&lur ftie t)^B«R 
la g» Btage, p««ciitarly la toe case oi ttw lower ch»rBV>B of HPOfU 
'.rheBB £in.lps were ljnprcE.iiated wlEh jUtrtu mid vx\aT to isharglns: 
Akbwsccn dioxide. The rffeot toib bo great mat the BeAectivity, 
definefl as tiie viscosity at a glvsn Ksppa number, xpas muc* Mslxer 
in EWniipfes 3 to B tlian In fJia Controls A to L, la vflilcli no nLtrus 
SO acid was ugcd. It Is or particular InloTeat to nota aai wlieaa lite 
Lirscer quaiitltieB of soaiura hjFflTOiade were chiu-ged (8. & and 4%, 
Eacttwplea 3, 4, 1 Jvnd B) the ^•iscosity of the ojygen gau bleached 
jnilps, dGBpltfj IHft marltcd loworlng of flio vtseoslty ditrlng Uxo 
ufttlvatlug: slago, wbon said stage was can-led out alter ufldlng nftrLo 
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Hciclj wft« CippreclHhly JuEhftv aJito a {.^Ivoti penori ot tlruo with 
CDustant c'WKiltionB \ji tUD ox^'z^n Ras bLesutUinK Biisige. 

'Clie i!txiwra\ioAls ^hCi\y iixwtly thai \p nccoidmxcc v/ltKilifi 
ln\''<2ut.iDa there Is cjUtiincft jui improved cfeii.ffuUlcn.Lii>a, tivA «ecQnflly 
S *?Lt lh« tipwJal ftojicUtl.Dne Sarins: tho actCvntlng stnije result In a 
strong rebirchitlon or the dep;>lyinBriiatloni o!: t3ie cnvlxO^vilTOtesJ, 
prljnarlly depolymerizatloci of. th« celtuLosc, during a cuhsaqiieixt 

A somewhat luiSier fttslcctivUy and Idwbi' Knj.jpa nainber wHlx 
11) ttic same ftlUali charge W2U» obtntlMd aoKordlnff to tlic lnv&ptU>ci, when 
Ihe lilgpiesttouvpeTahire was QB^'L' ftndtliE tcwjieTahn-e loworDd 
diirlnff the actlvutlng: Bt»ss tExsinipleiti 1 to 4) ilian wbi«n the entire 
aotU'itUng stag^Q waft cttrxied oiit at a temperatarc ai SO'^tJ 
(DJxaiiipIeB 5 to n). In iidditlan, far Iobs nUTOgen dioxide wafl obtained 
IS iJi tho gas piiaae at tiic ciid of Uie Mtivattng: time, -which ropjrWJentri • 
an ai:iprouUl3le aAviintaKe vltli respect to polLutli^n the ctwlroniriexit. 
Bep6a'ft.tii cx^Esi^bsjsrtti hiiYB fshown Ihlii afaither rcduutbn inihe 
tempoi'uUire to SS^'C suid an rncretisEd ftDnta.L:t tliac bctvscen the gas 
pliEiso stud Uie iralp at a low iftmiT^^TKtarc bi the f iiwl Btai^e d! the 
ao ncrtlviitliij; fttK^e (after Ix'catnient) Te«itts In a fiirther lo^axUi|i- v£ liie 
re&^.daal gas aatitip-nt. 

As CDCpoctcd, In Uitntrals E to Vj, with i% W^,, *i aiach 
hliJicr degree or doUgfllPUsafeioo was obtaLwjd than when u};ltig NOa- 
Thc Kappa nuraberBj hotfovei', were conSifitentlyMifhay Uian *huiie 

26 
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reacl^ort ufter tlxc H'^trm ive-tdnumi in-oceais Inihc nllQli aUme, T/hPn 
tlie prctrcnt;m&i3\i* }U•c^t:e«B xsrtiH carried nut in ancDTdiincc m\h 
invdsttDii wlUi half. ih<> %iJtiCiutit. ij/. NOg clviirjed. CDitiparcia at the entuo 
Ktippaiwinber, tlie clittByeixces In vLsfinslty betv/^eni UieContTols 
B uBuig 4% NOj and ExELmplea 1 to 8 u^ltijs 2% NO^ were li&rdly slg- 
oUicAnU Since nitric acid la Itizrznecl by nUrOgeii dioxide Bliarg!ed| 
and c:an l>« vcicowr?!^ Iwr «Be In the process, Uio invHutton enaWes a. 
reduction by tiboiit 50% in the duw^e of chemLcals to Uxo EmllviiLi^e 
Slngi^r In c[nT!i)s>rlson with pinjvLausly Itoow lechrxiqiies- 
10 Kn Miioiht^r deriea of CmtrDls, Controlf^ M, Nj 0 luid F» 

tiifi jyjlp ivfas iTniJrftfiiuiked witti hyarochloric acid InateBd of nitric 
acLdj to concenlTallon ctf 0.4 |^ mnlG per Isfi of wftlw In 

the iwipi^ejsfiBtotl pulp. In otlxw re<?pet:t», itie Controls TTero oftVrled 
iKik In the fsaine jntumer as llw Exam]ile«i 5 Lo 8. Alter -sraffhhigf wH3i 
1 n ecvdluni blctirbonatep Kappa mimbEr was ojily 1 . 1 umlB lonsrer than 
U> the CoiitrDls A to L caxu-tcd oiit wUh wfctltfr, i.e. , lunrkedly higher 
ijictn in ExarnplBB 1 to 8, using nitric aclcl, whUe Uie vlBc^odLty was 
uTdt« lower ihm\ Ixw CDrr«?tf iionding ExamplcB 1 tu B wlLH ciUtiu acid. 
After tftty&tsn gAS bteitchins th? pwip, tlxo ICai>j?a.'iiuin];«r 
3U dlHDPDd on fivflrego by less than from the Controls A to L xfith 
water^ a 43iIlercfjeG >»hLch has havcHy any Hlgnificance, ^vMle 
powerful degradation oC eeUuloso was reflected tn tiie viscosity 
vu\uCj0) which wre 60 to BO niut» lower thaji in Ccintn>lfl A to Jj 
uslwg Tfrjtoi', *Ihu9, l^e BeIecliTfl.ty was even worse tlian Coatrol» • 

?.7 
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A to Ly lylto no arid pi*cr>niit, CociBCiveGkly, ftltric sicUl taunotbe 
replaciyJ wltt liydtwihlorla aciid or fiuy olher acid. The Coiiti-ols 
Jdiow thnt tUe niDrt* etleckLve dcii«3iirtr,ntlnfi obUiluCCl in the preaeaine 
of nitric nvM\ at Uxo bW^ju ctiwentraUouB Ib not dopcxLtl^t gii no 
5 (icld IsydrDl^sls oS UgciJln bouda. 



£8 
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A EttlCatc ixiLp ot safts^clj j^nWy pl.ne, hiwlng a Kapjja 
numbpr of 30, 7 nnd an LntHnpic vlstsoslty oi 122ii cJwVW;) waB 
lA'OSaecl to a cunt«i\t 31.%. The mass w(i5t tr«nied in 

5 d gU^PftJ rew:br v/idi i.% HO, by -vyeigl^l o£ Qio iJry imlp at ST'C. The 
reactor waa cYVfWUtitcd aitd heLited U> 5T'C prior to r.harijUig nilTOg^^u 
dloxido by vaparlzlASf llijuLd np^. Ilie- chttree of ytsqDL^ocl IUvgd 
mrnsitetf. CJagrgen Rswi was cliargBd to the v«actOr tn emali portions 
wejf perUkJ nl iw> mlnulers, to bring flio ro^itttCEr preeaure to 
10 atraoBEherlc, awl tlio rcactciir vae xativtBd for a total i^nsKdloa ttmo 
of fifteen mlmtea. 

'Xl-^e ficHvuAinf; process was contluucd by cSLlutlng i^e piiLp 
(wltSiout pivovlcnis ^^cliUtg:) wltfi nitric s^sid dI vsiiryUsg- coaufsntrnUoiu^j 
' BO tliat aiL R% eoUda {sontont v;nB obtaiiiBfl. The pulp wak pfi^rmUti^d 
15 to renct witli tlic charjg^cd nlXislc B6)d at VHxyUiEi: tempBraturcs &ucE 
tEJBQ3, Th4s nitric acid ^vae then nltcrcd oH, nnd thf^ i^lp wadiBd 
with ccld v/atw* 

The piilp WJLS tliiisi Bubjoctftii a deURjiWyin^^ stajjc, usltsfj fit 
hut alkali ti-eatineirt in the absoncit of Rir ur Dxs'gfcn gis at a pulp 
SflcOniSlrilency of a<l%- Tlic alfealL fthargG'Comj^rU^ed 5% NaOIIj by 

w^LgW of ttie hone dry p\ilp. The tcanpatRturD wi«J 10(3 ''O, and tl\o limo 
45 imuutes. Aftoi' t}^& hot nihM trestnient Uxc pulp waa WHah^^I wlQi 
water, and aaiilyzocl. 

In addlilcaiiy tlirsoCnntifkU, Controt Control n jmi 
Coakrol Sj were riin. In Conirols Q aTid U» Ihb iTiitp aabceqncnt io ho\v^ 

20 
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irijuted v/lQi WOjOj^ viis diluted wlQi mt»T to a ROTiS^jEKtency ol S^;- 
n)ul 8(iBiJtm»Lon niaintiaiitaH nt 40"!; ond GCl^Ci rDspecklvety, for 

In CoJitrol S, t[\D piilp v/UEi v;«i£^Iied %vLfli cold watoi- anei 
•S sabjccwjd U> Si hut. alkali treatment pirocuau iiTjraDdliatcly ufter Wrtg: 
trcafcod v/ltb WO^/Oj fm: ^kSieeu )nLniitc:.i at ^ cPCiDi&tency dT 31%. 

Kap£jJi miTTiber coinpzired fcu Control £5, aItl\ou^i ci ElLi^ht lowering 
til the viseo^^lty c03ttf^Ui«d to OonlrOi B cAji be Eseen. 
1 0 Tho fllff fttlTig par^i-xnelerB durtxtg ttic actlvrf-ittgr hAt^q and 

iiho i^ulp properttci? oWaLticd are set foTtli in Table in. 
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TABLE nr. 

AwidyBiP of hot 

BxcuTipLe Cliai;gEid HNOB' Tomiwa- Time Kapptt" ViE^SuHiiy 



B • 


0.2 


40 


6G 


12.3 


mn 


J.0 


0,2 


. . 60 


60 


9.1 


im 


11 


OA 


. 40 


€0 


10.0 


ma 


12 


0.4 




90 


10.0 


im 


1» 


0.4 - 




flO 


7.8 


10!M 


■ 14 




eo 


12(1 


5,6 


1046. 


Control Q 


0 


40- 


CO 


lJi.7 


I30D 


Ccn{rr>L R . 


0 


60 


• fSO 


12.4 


HY6 


Controls 








u:& 


1214 
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In E3SEiu:iikleH 10 to 14 In ar;r.nrd:iriise with tlrio ^nventlan^ a 
i^Fga'rf icuaxt low^rLng o£ ttie. Kti^pa iiumO&c w&s obUii»ed cvovips^red to 
Ccnilrol B . Hiu Dilect mitf rmidi gi^c^ter aL 64*'C ( EKumpI^^i'lO find 
12 til 14) tttftn Lit 4a"C {>:x2Laipl(iBi D uid U). At SO^'C IKierewns o1>iiklxi«d 
& a n)tij;'Ic^l idrert wl& Q« d M iiUsrit; £K;ld» while ^lo et't'e>.ct wae: sinnll at 
4D"C a.1: this corcentrAtloji, An tyicrt^^iie tn tl^e ci'muejilrs^titJU and In 
tie treatitJcnV Utiie reiKiltKl In miixrcnrecl deligiilt'icatLon^ Imt at Hie 
SAine time in Ji dficx&tWp. in <Iie viae o city ^ v.^lch, hov^ever^ w^ifJ ni:j^ep- 
. a±ei b coiTJi>B.ri.rtDii -witb tl\o cl<H;reeufP in Ihe Kappa nuinber, 

ID NtjrmiU>.y, viflCDsity of flOO dinVte l» ooriBkder^l h 

mirlmimi for a bleKchert pnpcr yyalp oJ WgU qunlLty. mon tii^? <:o«c«n- 
tratli5xi Cit nlti'le acid v/iiH ki^faier than 1. 0 molo per kg oE watar, 
tlie vlfu^oslly dc6f pas&d boLow thl^ under thoBe i^ondttion^ vttti 
res^l^&t to time and teirjFier»Kire ivh6re a rilgnirtcaiit GrF.nc.t with 

15 rcppQct ta dfi]i^Alfl(;(rtton w»{f nclilevvi becniide g£ tttc preceACC oE thQ 
nitric acLd. ninG, when the nitric acid coacorittRjtlou 'vafil 1.1 g: muleKi 
pjn- kg rsf v/ateiji tine nctivating tcmperatiirB SB^'C, Dtiid trotttmeiit tlnia 
Ultif^ mtiJuU** the uitl'inBic viflcoflity waa 840 drnV^q?* 

Tr^titcimQt nbTvLcid Odfc In wc^n^nnce wbtli EaramriLs 14 rosults 

20 In a clKKimoant (UF^ssQlutlon ol luuiilcslUddde, which Iri luh^iuHn^eDiiij 
in the eaae of j»?ecisil ixalpa, e. ^ Intlia c£ir.o ol si^o^Ud paper v^^ch 
ijgi xeiiul:cc;a to pax'tlctilariy rCSisLilnk to agelnp, white a. trcatnataat 
time oC laa mlmitop vAth nLfci'lc- fitfld (0. 4 p ntol-B per VR^water) at CO"G 
Is,' 111 eeneralj njueh too U>ng tn attain ati (»j[itl7min\ elUect. 

32 



http://patentslic.gcxa/cache/gif/01180509dis.afp32.s0.25T0.gif 



2/20/2004 



Page 1 of 1 

4a% plJie ^\i<l 3.0% aBpflji, tiavlrtg a. Kappa Tmmbcx; i>f 3d. 0 iinil im 
5 l(^tjrlnslc viBOOBity^ uf 119C dinV]<;g;,wus rrepflwil to a contcitt 

of 39%. ' Tne pulp ^Tapj ihen tirpi-ogfjiivfed -witU nitric acid 'oy tJilKinp 

&iT ten HjLnvtei* room tempei-ahire wlUi Bn amount of nitric swld 

cooiTeEaJDiidlnE^ to D.3 g roolo Lu Kvamples IB Lu IB nnd 0.4 g inols lb 

EKawi'rleB 19 to 2a, kg at wator in Cie imlp- As a result. Hi* 
10 {:Dnsl6f«r>oy of iho pal)) wai? reduced to 30%, 

Th^ ahmr^ ta a mUrry reactor, wlUch w£ts tZieii 

e«i)Citaied and hmi^d atompin-aUure of S&"C ever feu inSnuLe». 

2% by welgjlit ot th<r X\oim dry p;ap tfa« tliQachftrged by vupi^i- 

i^lne liquid N,Q^ In tho fyve^gcufited renctcr. O^nrgcu va^i cbiur^^t 
15 to tlxd i-eActor In tSiroc^ iioiiiouB oyw a ^-iod ol two riiiiutes to . 

]>rb$ (be pressure Uie reactor to s&tnxosiiihQrlc^ \y>:^s&(m. Five 

ui]liiutc'& njb^r the charge of 290^ whs bogUTi^ the iteiiipox'ature v/eib 

reduced to 55"Ci aivd iJiltf tcxnperalure y/ns maintained fov 30 miiHites. 

Thosi, aie pulp rliinSx<id iVom -flic ictbaoflior with coW ivater^ luUtljDfi 

roup Control actlvatlnjj.iresttmonts y:^e Jiiodo, CohLtoIb' 
T and U boln&unfler tlio saave coMLtloftB as iibovr.^ exceirf that water 
wss addod tf) fh6 pulp prtor to tho suitU'sdln^ siaf^e SnEcitFUtd.Dl iiltrlc 
acid, arul Contrulfif T a^wl Vf being undejr <he MiUTic condlftcffis as 5iI)0Ve*, 
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e9u:ci7t UlQtl 0. OB ^ iTiOlo nLti'te ar>lcl pc;r k"; oE mirier was u^ivl, 
(I'oar Contrrils nxi\Av^iin\r Lmitixicfll:^ were vJsa imd&f 
Cont'rule^ X, Z tind ZZ, the ffTBt tvin) witfi zi ('.Ufti*g'8 o£ 0.49!: 
nLU'b ncld wLtboui tlio orlcUUO'.n of 240g^ arid Controls Z nnd 
i> without cLtliar NO^ i)r iiLdHc ticld. TXe oliier erindmontf w&re 
Uio same, . 

Table IV fihows tto inof^t tmpurtajxt paTwraeterB iu t}k<B 
HCtlvattritf Ptwfcu;. 
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10 



15- to IB 
19 to 22 
Controls 

T aaA 0 
Valid W 



O iarncd A ingnnt 
1^ f moJ.e/ 

9 0.3 . 



Z 

2 
2 
0 
0 



0.4 
Q 

0.4 
0 



TAB?.T!!Yy 



bs 



5S 
55 



0,35 

o.n3 

(i.Dl 
0 



.LMeafiux-ed ottlia end of %e ti-ealment 
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The Hctivated pulp txom each nt HKamplm 15 ta Iil, 10 to 22, 
Cuiitrfllfi T mtfl U, V and W, X and Y, Z iwid ZZ, wtfj tfien 
wa£Au:Li v/lth cold v^Htor azid flepLunitDcl liHa bs&tcUefl curro&pondUif. 
b lx» tlio l£3C2unpies in tlicfso six ^rcAips. Olhese baitGUos wera crcU 
k)ta)>jected to ftn vfHyftpn (^t^ls Mci^hlxjg in*oocBfl fii. a pilp conBiiateiusy 
ofc 2i«% for a period of f?lxty mLitft5« find at a tetni^xalnifo 106*C. 
Pure iTKygeu tjap was uBecl, ancl the oxygen xiaHlfil i^reKSUiv. waji 0. 11 
MPa, Jiseasiired iit :I.O(J"C- AllcaJl Ln Uk> furui of iiUTO audluju . 
ID h5'dix>B:ide v/afi ohQyged to tlie batoJiea in Dach graup m a quiuxllLy ol 
1. n, 1, S, Ji. 5 aiid 4. 0%, reifpoctivaly, tie sliowa Ln Tk1>Ib V, liy 
weL|tht of. the dry uriWcac]\edl puly. In udcUUon, th<3T<f w« c3iarfl[fiDl 
e^.h buicl) ca^^Liesruni tioinj[ilj^:& mU\ spent Ijl^aehing^ Ilquav in art 
an^MnC i:urrG£3]3D9dhifi b 0,^1% «;dx:i:laied L» the e»ine manner 
IS us aboi'Q* 
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Ox-jgr^i^u gflfl bleHclied pulp 
IjroduccKl v/iLh varying 
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mi 


IB 
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1.0 




1039 
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l.E> 






■ 21 




10. (1 


994 




4. a 
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1.5 




1040 


.U ■ 


4*0 


12. a • 




v.". 


1,5 


17.5 


1C4V 


■ w 








X 








Y- 


4.0 


i4.1 


[»»^ 


Z 




S2.i 


D91 
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4.0 


14.4 
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As LK idiDWxi In 'J.^bl© dollsnUbiattion v^a UiucsJi pui>rBr 
iji CmLTOi.» 1\ U, V igd cnxnparocL vrtlh KsiiUfAuicti IS tq 2Z h\ 
»ccorcT^«cc wLth tl\D Invent'Lra, Cn UieCoiitrols^ ilie cmccntrEiUDii 
of nitroBen cliaxbrfo In tJio j/of; pEvis^ was mucli Iwisr Uian in the 
. 5 )*;xnmpb5U. UliJi tlie anolyr.Ls ^WoA Xa Tabic I, ti>c2se :u>a.tysej5 
hzdlcate tJ\£fcl' Ihe nilnt; acid chavg-ei! in Oio I^xamptefl csxrLec^ out in 
•accordancGi wtil^ Uu'* InVeaUon cuntribiiteB In att wn.Hnwn luarnEr ta 
iiTcrE%p.tiimR Uic content of conifionQiitf^ lu lihe g;iB ]dia;;o xvhlc^h ]32^0itiat« 
the actival4iiff procehju. 
10 . • Cnnti*nls X atud V fdiow tiie iutrodLLctlon o{ oih-lc &cld 
avilihOTi( the nrUitton o£ nlXxog^R dlcniae bc^B Eui InBignincoitt oCSocit 
, cin d<:Us:iuIicaU:U7ip vixOgt Gie. cQiiiiitiQiiB uahI la tixe ICxUixiplcs in 
nccoyctaiicc vtLh OiO tro^^enilDiir llie rcEiaita cUUer Lpstgutficimtl? from 
tho^o' nbt£il.AQcl l/i Cflrilifold Tt {u>d Zl^ij wtere tlui fiiaEsite i^ilj? 
15 ox^i^n bleached dlrciDhl^r, wl&\Ont amy pi-ecedlng wliif^loa. 
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